In order to analyse users' acceptance of an innovative product in the information age, this study investigates the relationships among perceived ease of use, usefulness, enjoyment, and purchase intention of smart clothing based on bio-signal. This study considers the fashion innovation and technology innovation to understand potential users' characteristics of innovative products. To achieve objectives of this study, we carry out the survey targeting reading groups, and providing them with pictures of biomedical smart clothes. Perceived ease of use and benefit had a positive effect on the purchase intention in Korea, but did not have an effect on the purchase intention in China. The results of the difference analysis shows that the fashion innovation perceiving the Chinese customers had a greater impact the perceived ease of use and usefulness than the Korea customers. This study provides various insights on the market for innovative products, suggesting that our results may be useful to both companies and researchers.
Introduction
Customers often demand innovative products, with new features and applications, not anticipated by any existing product. They are the use or application of the product different than similar products. If technical experts determine that products have new or innovative features, staffs of companies will review unusual features of the products. Smart clothing that is one of the innovative products based on bio-sensors can measure the heart rate and respiration rate in real time, can be transferred to your mobile phone, can listen to music by MP3, and has the self-heating system. If the clothing based on the information technology is utilised in real life, the technology and fashion can coexist and will grow markets of the innovative product (Kim, 2011) .
The smart clothing is the innovative product of a new concept having functions of information saving toward an individual's physical state, check of an external environment, and information technology. Smart clothes support various digital devices to provide essential functions to our future life. There has been minimal research regarding the smart clothing because the smart clothing with MP3 player is the early stage for the commercialisation and bio-based smart clothing is the development stage. Thus, this study investigates customers' acceptance toward bio-based smart clothing. Early Technology Acceptance Model (TAM) has been studied users' acceptance of technology usage in the workplace, and many studies has been used extend TAM to measure users' acceptance of new high-tech products and services . Therefore, this study will examine users' acceptance toward bio-based smart clothing, convergence product of information technology and apparel and innovative product for healthcare, based on the extend TAM.
Customers' innovativeness can affect the purchase intention toward smart clothing based on the high information technology. Customers' innovativeness is to indicate whether individual can adopt about innovative products how quickly and easily. Consumers who are having a high innovativeness are open to the acceptance of innovative products, but consumers who are having a low innovativeness show negative tendencies about innovative products (Midgley and Dowling, 1978) . We analyse the relationship between the purchase intention and customer's innovativeness consisting the fashion innovation and technology innovation. We also discuss the benefits of the biobased smart clothing such as the healthcare and weight management.
The purposes of this study are as follows. First, we analyse the relationships among perceived enjoyment, purchase intention, and belief variables like perceived usefulness and ease of use which are significantly considered in the TAM. Second, we investigate the relationships between consumers' innovativeness like the fashion innovativeness and technology innovativeness and belief variables, and examine the relationship between the perceived benefit and purchase intention of bio-based smart clothing. Finally, this study analyses the difference of Korea and China about acceptance of bio-based smart clothing. This study can provide implications for industries and academics relating to innovative products in Korea and China.
Theoretical review

Innovative smart clothing
Many researchers have studied customer acceptance of innovations in relation to product innovativeness. Products may be new depending on whether they are marketing innovations or technology innovations. However, the customer-oriented innovation has been endorsed by marketing practitioners because the innovation does not raise the issue of newness to the customer. Products that are perceived as innovative by customers are often key determinants of commercial success. Caird (1994) provided types of innovative product such as computer software, industrial and commercial products, high technological products, medical or healthcare, energy or natural resources, and property or construction. He suggested that medical or healthcare is the best innovative product for the commercial success through an interview. Bio-based smart clothing, medical or healthcare product, is new concept's clothes which are combined attributes of the cloth with computer's functions based on the digital and information technology; refer to as the wearable computer, digital clothing, and intelligent clothing. Smart clothing is defined as functional clothes which are combined with functional materials and electronics technology. In terms of ubiquitous computing, smart clothing provides services to people from communication with the surrounding environment and remote machine. Global smart clothing sales rapidly increased from $ 0.2 billion in 2008 to $ 0.7 billion, and will reach $ 7 billion by 2014. The South Korean market accounts for over 20 % of the global smart clothing market, as Korea is relying on the smart clothing industry as the engine of future growth (Son et al., 2008) .
Smart clothes combine different functional aspects, such as being an entertainment products, as well as health and sport related products. Entertainment products are first commercialised because of commercial benefits, and they have the functions for MP3 player. Burton Snowboards Inc. in the USA released a jacket which enables an operation of MP3 player and Bluetooth via a keypad on the sleeve and a microphone and speaker attached to the inside of the jacket (Cho et al., 2006) . Health products attaching biosensor include underwear features which can maintain a comfortable temperature according to changes in metabolism (Mann, 1997) . Electronics and Telecommunications Research Institute developed Bio-shirts which can measure an electrocardiogram, stress index, and momentum (Shin et al., 2004) . The increasing interest in health-related issues is a key in the development of intelligent garments that measure biometrics. The sensor-based smart clothing for biometrics is best for customers think that health is important. The demand for the smart clothing which can check a blood pressure, pulse, respiration, and body temperature will grow. The sensor-based smart clothing is developing the clothing forms like a belt type wearing on the chest and elastic clothing against a body. The sensorbased smart clothing should be possible to interact with muscles, bones, and joints according to the movement of the body, and should make an apparel structure and elastic material. The sensor-based smart clothing has not yet entered the commercialisation stage because they can be applied to human (Cho et al., 2010) . However, the sensorbased smart clothing will have a highly marketability in the future if they ensure an independence and activity of wearers and possess a functionality as clothing including body measurement functions for a healthcare.
Innovativeness
Innovativeness is defined by Rogers (2003) as the degree to which an individual is willing to adopt new ideas earlier than other members of his or her social system. Rogers (2003) observed that people who are more innovative in this sense are more aggressive in seeking information about new ideas, and seek greater exposure to mass media compared to others (Jin, 2016) . In the early stages of the diffusion of innovation, when relatively few individuals have adopted new solutions, the rate of adoption proceeds extremely slowly. The cumulative rate of adoption is almost characterised by a straight line with a long tail to the left (Mahler and Rogers, 1999) . This curve is characterised by the inability to predict or provide guidance about what to do next. In 1995, Garter introduced a theory to explain what happens when a product or innovation is hyped. Themes from the emerging technologies hype cycle include ongoing interest and activity in social media, cloud computing and mobile (Fenn, 2011) . The technologies featured on this hype cycle contribute to the four themes, the connected world, interface trends, analytical advances, and new digital frontiers, featured in the recent technology trends (Fenn, 2011) . The smart clothing is the connected world products based on the embedded sensors which can be accepted by innovative customers.
Consumer innovativeness shows whether a personal can accept quickly and easily new things. Consumers who have a high innovativeness are open about new media, but consumers who have a low innovativeness are afraid of changing and a negative attitude of new technology (Midgley and Dowling, 1978) . Many researches insist that consumer innovativeness has an effect on the acceptance of new technology (Goldsmith and Flynn, 1992; Ha and Stoel, 2004; Kang, 2009; Park, 2008) . Park (2008) shows that early adopters of Digital Multimedia Broadcasting have higher innovativeness than nonusers, and that innovativeness is an important factor for measurement users' adoption of Digital Media Services (DMS). Goldsmith and Flynn (1992) demonstrate that highly innovative customers look for fashion information in magazines and TV advertisements. Innovativeness is an important factor in new product adoption behaviours because it influences both adoption itself and the rate of adoption.
The findings of empirical studies on innovativeness partially lack consistency because researchers either fail to specify the level of abstraction at which they measure innovativeness and thus compare findings at different levels. In addition, the concept of domain specific innovativeness, like most latent constructs in psychology, consists of both attitudinal and behavioural elements (Goldsmith and Hofacker, 1991) . Domain specific innovativeness differently apply innovators' characteristics depending on the target and field (Citrin et al., 2000; Goldsmith and Hofacker, 1991; Hoffmann and Soyez, 2010) , and have been classified as technology innovativeness, fashion innovativeness, internet innovativeness, and information innovativeness (Kang, 2009; Chae, 2010; Park and Park, 2010; Jun and Rhee, 2009) .
Technology innovativeness can be defined as the propensity to accept new technology or innovative products based on the new technology (Park and Chae, 2011) . Hoffmann and Soyez (2010) is empirically tested in the field of automotive interior, and shows that domain specific innovativeness for utilitarian products is mainly influenced by specific need for cognition, special interest media usage and domain specific opinion leadership. Chae (2010) provides a concept of technology innovation targeting clothing. Fashion innovation has been used in the studies of a fashion apparel and cosmetics products containing pleasure or aesthetic nature (Jun and Rhee, 2009) , and fashion innovation is defined as the individual's acceptance degree of new style or trend products like clothing. People who have high fashion innovation highly evaluate newness and innovativeness of smart clothing, and the assessment can have an effect on the positive attitude (Kang, 2009) . McDade et al. (2010) examined the diffusion models to high-tech product innovations. Jung et al. (2014) showed that consumers' cognition and evaluation regarding new product innovation affect their overall attitudes toward the product and acceptance intentions. Thus, this study investigates fashion innovation and technology innovation of smart clothing containing to characteristics of new trend and high technology
TAM
Theory Reasoned Action (TRA) suggests that people form intentions to adopt a behaviour or technology based on their beliefs about the consequences of adoption. TAM is based primarily on the TRA and introduced to explain user acceptance for technological tools such as information systems by Davis (1989) . TAM attempts to explain why individuals choose to adopt or not adopt a particular technology when performing a task (Wallace and Sheetz, 2014) . The earlier studies adopted TAM to investigate technology or software measure adoption, but the recent studies considered new technology or healthcare service based on the information technology. For example, Yang et al. (2016) adopted to analyse customers' perceived value of wearable devices. TAM considers perceived usefulness, perceived ease of use, attitude, and intention to predict users' computer acceptance, providing a theoretical insight of new information technology (Davis, 1989) . The objective of TAM is to analyse external belief factors influencing internal belief factors. Perceived usefulness was defined as the subjective belief that using the particular application would increase one's performance, and perceived ease of use was defined as the degree to which a person believes that using a particular system would be free from effort (Davis, 1989) . When a personal use high-tech products such as smart clothing, they believe that their performance will improve, and their attitude are decided depending on perceived ease of use about the special product like smart clothing.
Previous researches considered extended TAM in various dimensions such as user acceptance of information technology applications (Jeong et al., 2009; Shin, 2009 ), user purchase intention in an online shopping environment (Heijden, 2003; Verhoef and Langerak, 2001) , user acceptance of information technology services (Yu et al., 2005) , and user acceptance of clothing . Most researches supported the basic assumptions of TAM, and showed that TAM was important model in previous researches related to users' acceptance of information technology. Davis et al. (1992) added perceived enjoyment to original TAM model, suggesting that the enjoyment related to a new technology adoption has an impact on user acceptance. Perceived enjoyment was defined as the extent to which the activity of using systems is perceived to be enjoyable. Heijden (2003) studied customers' acceptance of portal sites, and relationships among perceived usefulness, ease of use, enjoyment, and attitude. Lee et al. (2006) investigated the image interaction in e-commerce, and analysed the relationships among perceived usefulness, perceived ease of use, perceived enjoyment, and attitude. Lee et al. (2011) examined factors influencing t-commerce of fashion products, and considered perceived usefulness, perceived ease of use, and perceived enjoyment.
Researches related to the social science or psychology showed an important factor the attitude can explain a personal behaviour (Yu et al., 2005) , and studies related to the high-tech products demonstrated that the attitude is a factor that causes the intention (Ha and Stoel, 2009 ). Kang and Jin (2007) tested the relationships among perceived usefulness, perceived ease of use, attitude, and intention to analyse users' acceptance of smart clothing based on the TAM. Ha and Stoel (2009) investigated the relationships among perceived usefulness, perceived ease of use, perceived enjoyment, attitude, and intention in online shopping. Previous researches have addressed an extended TAM to understand customers' acceptance of products and services based on the new technology. More recently, researchers have been focusing on high-tech products and services, including new elements, such as perceived enjoyment, to the initial version of the TAM.
Research model and hypothesis development
The purpose of this study is to investigate users' acceptance of bio-based smart clothing. The bio-based smart clothing can define as the perfectly seamless integration of technology and apparel. Therefore, to reflect characteristics of bio-based smart clothing products, we consider the innovation of smart clothing consisting of fashion innovativeness including apparel characteristics and technology innovativeness including high-tech technology, and the perceived benefit of smart clothing. Based on previous studies, to measure users' purchase intention of bio-based smart clothing is designed the research model based on extend TAM. This study considers perceived enjoyment with perceived usefulness and perceived ease of use which consider important variables in TAM. This study conducts a difference analysis between Korean and China (see Figure 1) . Innovation brings about new products that are markedly different form already existing products. In addition, innovation is expected to produce a change in consumer behaviours. Customer innovation is not a new change in the physical, but is perceived a new concept in customers' perspective (Schiffman, 1983) . Innovation means that customers perceive a new product when customers accept a product. Innovation of fashion products means that customers are interested in the fashion and trend (Tiger et al., 1976) . Customers who are high interested in the trend quickly adopt new fashion products than customers who are low interested in the trend. Fashion follow trend like a special style, special colour, and symbolic meaning, and are conveyed among people quickly in the society.
Fashion innovativeness is defined as the acceptance degree of an individual about a new style in trend products (Kang and Jin, 2007) . Innovativeness of fashion products conducts an important role about a purchase intention of fashion products. Customers who have high fashion innovativeness pursue a new style through the trend, and are high interested in the innovative products and new design. This study investigates the smart clothing which contain two characteristics of a high-tech and clothing which are following a trend. Thus we have a set of hypotheses were as follows to analyse the relationships among fashion innovativeness, perceived ease of use, usefulness, and enjoyment.
H1-1: Fashion innovativeness has a positive effect on perceived ease of use of smart clothing.
H1-2: Fashion innovativeness has a positive effect on perceived usefulness of smart clothing.
H1-3: Fashion innovativeness has a positive effect on perceived enjoyment of smart clothing.
Consumer innovation has been studied by many researchers, and Rogers (1995) insists that the innovativeness is defined as the degree to which an individual is relatively earlier in adopting new idea than other members of a system. In other words, the innovativeness relates to how fast consumers adopt new products. There are various negative factors when customers adopt innovative new products because of its potential uncertainty. Customers may be uneasy when they purchase high-tech-based new products due to technical uncertainty. Customers who have high interested in the high-tech-based new products are more concerned with the technology. Innovative consumers seem to care more about the real capabilities and technology of new products, and they generally try to buy such products as soon as they appear on the market. Agarwal and Prasad (1999) suggest that an individual's innovation of an information technology is the moderating effect when they adopt a new information technology. Innovative customers tend to accept new media easily, and they generally show a keen interest in new technologies, due to their innate curiosity. Thus the following was hypothesised to analyse the relationships among the technology innovativeness, perceived ease of use, usefulness, and enjoyment of smart clothing. Early studies relating to the TAM confirmed the relationships among the perceived usefulness, ease of use, attitude, and intention (Davis, 1989) , and studies relating to the internet and information technology are recently conducting based on the extend TAM (Hubona and Geitz, 1997; Chen et al., 2002) . This study focuses on perceived enjoyment, perceived usefulness, and perceived ease of use, which are considered important mediating variables in the TAM. As a large number of researches based on the TAM moved their focus from information systems in general to high-tech products, perceived enjoyment has become a key factor (Heijden, 2003; Bruner and Kumar, 2005) . This study analyses the relationships among the perceived ease of use, usefulness, enjoyment, and purchase intention to examine users' acceptance of smart clothing. Customers will use new products if they be perceived higher values about new products than conventional products. When customers perceive benefits about new products, they may be interested in the products and will try to use the products. Lee (2009) and Gewald and Dibbern (2009) emphasised an importance of a benefit. The strength of smart clothing can be the perceived usefulness related to one's increased performance, while perceived benefit relates to visible indicators, such as the scope of the service and the investment opportunities related to it. Studied based on the TAM have been conducted to measure users' acceptance of an information technology, and an intention can predict the degree of a practical use (Luarn and Lin, 2005) . Therefore, this study will examine the relationship between perceived the benefit and purchase intention of smart clothing.
H2-1: Technology innovativeness has
H5-1: Perceived benefit has a positive effect on purchase intention of smart clothing.
Korea and China are closely related, both historically and geographically, and both countries are characterised by a culture. Recently, many studies have compared the two countries, especially because China has become an important trade partner for Korea. Korea and China have similar traditions and cultural characteristics, but Korea is spreading the diffusion of an internet by developing of information communication technologies and services. Internet in Korea is more widespread than in China, and Korean customers are faster in accepting new technologies, due to their curiosity. Korean government expanded R&D investments, established a new technology business centre and technology innovation centre, while the Chinese government issues many challenges to concentrated limited resources . Customers in Korea and China share a similar culture, but they seem to have different perceptions of innovativeness, as the degree of a technological development is very different, in the two countries. The hypotheses are proposed.
H6-1: The impact of fashion innovativeness on perceived ease of use of smart clothing is significantly different, in Korea and China.
H6-2: The impact of fashion innovativeness on perceived usefulness of smart clothing is significantly different, in Korea and China.
H6-3: The impact of fashion innovativeness on perceived enjoyment of smart clothing is significantly different, in Korea and China.
H6-4: The impact of technology innovativeness on perceived ease of use of smart clothing is significantly different, in Korea and China.
H6-5: The impact of technology innovativeness on perceived usefulness of smart clothing is significantly different, in Korea and China.
H6-6: The impact of technology innovativeness on perceived enjoyment of smart clothing is significantly different, in Korea and China.
Research method
Development of measurement variables
This study measured the users' acceptance of bio-based smart clothing, and investigated the relationships among perceived ease of use, usefulness, enjoyment, and purchase intention based on the TAM. Measurement items relating to the perceived ease of use, usefulness, enjoyment, and purchase intention were refined based on the studies of Davis (1992) , Yu et al. (2005) , and Ha and Stoel (2009) . Perceived usefulness was defined as the subjective belief that the smart clothing will be useful in the individual's life. Perceived ease of use was defined as the belief that customers will use easily the smart clothing, and Perceived enjoyment was defined as the subjective belief that customers would fun in putting on the smart clothing. Perceived benefit was refined the measurement items based on the studies of Gewald and Dibbern (2009) and Lee (2009) , and mean the benefits of various services in putting on the smart clothing. Fashion innovativeness and Technology innovativeness refined the measurement items based on studies of Rogers (1995) and Kang and Jin (2007) . Fashion innovativeness means the tendency of customers which are interested in fashionable products or latest products, and technology innovativeness means customers' interest in new technology or innovative technology. Table 1 shows measurement items. Table 1 Measurement items
Construct
Measurement items Researchers(year)
Fashion innovation I always care so much about the latest trend.
If I hear about a new fashion trend, I will purchase it quickly.
If I find the new products, I will stop at the store.
I like to wear new cloths.
I enjoy shopping in stores that have unique products.
Rogers (1995); Kang and Jin (2007) Technology innovation I know a lot about high-tech products compared to others.
Compared with friends I own a lot of high-tech products.
Among my friends, I am usually the first to know names of the latest high-tech products.
Perceived ease of use
Learning to operate smart clothing would be easy for me.
It would be easy for me to become skilful at using my smart clothing.
Interaction with smart clothing is clear and easy to understand for me.
Generally the smart clothing would be easy to use for me.
Davis (1992); Yu et al. (2005); Ha and Stoel (2009) Perceived usefulness
The smart clothing would be very useful in my life.
The smart clothing would increase the quality of my life.
The smart clothing would increase my productivity.
The smart clothing would improve my efficiency in my profession.
Perceived enjoyment
Using smart clothing would be truly fun.
The use of smart clothing would give me pleasure.
The use of smart clothing would make me enjoyable.
Perceived benefit
Using smart clothing would offer value for money.
Using smart clothing would be beneficial to me.
Using smart clothing would worthwhile to me.
Overall, using smart clothing would deliver me good value.
Gewald and Dibbern (2009); Lee (2009) Purchase intention I intend to purchase the smart clothing in the future.
I will recommend others to purchase the smart clothing.
I think that purchasing the smart clothing is worthwhile. Davis (1992) ; Yu et al. (2005) ; Ha and Stoel (2009) 
Survey procedures and sample characteristics
Since the bio-based smart clothing is not commercialised yet, it is different to survey customers which have worn the smart clothing. Thus, we examined undergraduates as a leading group for new information systems after providing stimuli with figures and scenario of the bio-based smart clothing. We conducted the web-based questionnaire in Korea and China. We showed vest-shaped smart clothing which can collect health information like blood pressure and pulse, and monitor-based smart clothing which can measure patients' breathing heart ratio, and vital signs in real time by embedded sensors. We received 231 questionnaires, and 10 samples were discarded due to partial response or missing data. Males respondents were 134 (60.6%), and females 87 (38.1%)). About 16.9% (37 respondents) were below 2 hundred won, 26.7% (59 respondents) were between 200 hundred won and 300 hundred won, 18.6% (41 respondents) were between 400 hundred won and 400 hundred won, 14.5% (32 respondents) were between 600 hundred won and 800 hundred won, and 9.0% (20 respondents) were over 8 hundred won in Korea. On the other hand, we collected male was 112 people (44.8%) and female was 138 people (55.2%) in China. Below 2 hundred won were 3 people (1.2%), between 2 hundred won and 3 hundred won were 5 people (2.0%), between 3 hundred won and 4 hundred won were 118 people (47.2%), between 4 hundred won and 6 hundred won were 119 people (47.6%), between 6 hundred won and 8 hundred won were 4 people (1.6%), and over 8 hundred won were 1 people (0.4%).
Findings and discussion
Measurement model assessment
This study tests the reliability of the constructs, and Cronbach's α is commonly used to check the internal validity of the construct. Tables 2 and 3 show the construct validity and reliability of Korea and China. All have Cronbach's α values of the measurement items greater than 0.7, which is the normally agreed upon minimum value. A confirmatory factors analysis was conducted to check the statistical validity of the constructs. All AVE values are greater than 0.5, and the square-root values of AVE were greater than the correlations values in Korea and China (see Tables 4 and 5 ). We conducted the confirmatory factor analysis, and over all fit indices in Korea and China were acceptable. 
Results
The proposed model was tested by Amos 7.0, and was estimated the overall fit of the model in Korea and China. The results revealed the overall fit indices were acceptable in Korea and China (Figures 2 and 3) . In the first step, we examined users' acceptance of bio-based smart clothing based on the Korea. Next we investigated Chinese consumers of innovative smart clothing. Finally this study compared Korea and China of smart clothing. Figure 2 shows the result of structure model in Korea. First, fashion innovativeness had a positive effect on the perceived usefulness and perceived enjoyment, and technology innovativeness had a positive influence on the perceived ease of use and enjoyment. Thus hypothesis 1-2, 1-3, 2-1, and 2-3 were supported. Because customers who have high fashion innovativeness tend to find trend products or new technology products, they are interested in the bio-based smart clothing. Customers think that smart clothing would be useful because bio-based smart clothing support a blood pressure check, weight control, and health management for customers. Because customers are also interested in the new products with new functions, new design or unique characteristics of bio-based smart clothing which have high-tech functions can provide fun for customers. Customers who have technology innovativeness are interested in the smart clothing based on the IT providing differentiated functions from general clothing, and use easy and pleasant. However, they do not think useful even if bio-based smart clothing have high-tech functions because customers are always using high-tech products such as smart phone, high-speed internet, and microcomputer in Korean. Second, perceived ease of use and enjoyment had positive impact on the perceived usefulness, and perceived ease of use, usefulness, and enjoyment was shown to influence the purchase intention of smart clothing. Thus hypothesis 3-1, 3-2, 4-1, 4-2, and 4-3 were supported. Ha and Stoel (2009) tested the relationship between perceived usefulness and usage intention of online shopping, and Lee et al. (2006) showed that perceived usefulness and ease of use had a positive effect on the behaviour intention. This study show that perceived enjoyment is important factor in TAM explaining intrinsic motivations. Perceived benefit as an external factor also had a positive effect on the purchase intention of smart clothing, and Hypothesis 5-1 was supported. Figure 3 shows the result of structure model in China. First, fashion innovativeness and technology innovativeness had a positive impact on the perceived ease of use, usefulness, and enjoyment, and Hypothesis H 1-1, 1-2, 1-3, 2-1, 2-2, and 2-3 were adopted. Because customers who quickly accept a new trend know new functions, usefulness, and usage way, they can perceive a convenience, utility, and pleasure of biobased smart clothing. Second, perceived usefulness and enjoyment had a positive effect on the purchase intention, but perceived ease of use had not an effect on the purchase intention of bio-based smart clothing. Customers can perceive useful because they provide health control, and can also be fun due to their new functions, services, and design. On the other hand, customers may not have purchase intention of bio-based smart clothing because the bio-based smart clothing feel more uncomfortable than general clothing even if the smart clothing made to be ease of use. Finally, perceived benefits had not influence on the purchase intention of smart clothing, and hypothesis 5-1 was rejected. Though perceived benefits have visible characteristics, customers do not know visible benefits because smart clothing has not been commercialised yet. The moderating effect of nationality (Korea or China) was statistically tested. A common simple method to check the moderating effect is enforcing a constraint for the path coefficient to the analysis model. The steps to conduct this test are
Step 1: Run the models for two groups (Korea and China) without any constraints (free model).
Step 2: Set the "equality constraint" for the two groups. Run the models for two groups, constraining one group by the results from constraint model.
Step 3: Compare the free model and the constraint model by testing the χ 2 differences.
Step 4: If the test in Step 3 is significant, test the difference of each path coefficient.
Therefore, it is concluded that a path coefficient is significantly different across the two samples if the difference between the χ 2 with constraints and without constraints is significantly large. Table 6 shows the results of the moderating effecting. The chi-square difference between fashion innovativeness and perceived ease of use is 22.411, a regression weight of Korea is -0.151, and a regression weight of China is 0.414. The chi-square difference between fashion innovativeness and perceived enjoyment is 5.567, a regression weight of Korea is 0.179, and a regression weight of China is 0.715. Thus, we concluded that nationality significantly moderated users' acceptance of bio-based smart clothing. When wearing smart clothing, the Chinese customers who have high fashion innovativeness feel easier and more fun than Korean customers. This indicated that Chinese users were more to purchase trend products if they had intention of use trend products like smart clothing, smart phone, and home devices containing trend or fashion characteristics, in contrast to Korean users. 
Conclusions and implications
While prior studies have focused on the information system or new product, this study has concentrated on the convergence product between high technology and new clothing. Bio-based smart clothing which is emerging a high value-added industry is the innovative clothing of the future that is integrated the latest information technologies with the clothing. This study examined the impact of some characteristics, such as fashion and technology innovativeness, on user acceptance of smart clothing, both in Korea and in China. This study focused on the customers' acceptance of innovative smart clothing, and verified hypotheses by using questionnaire surveys in Korea and China. The important finding from this study concerned the determinants of purchase intention of bio-based smart clothing. First, Korean customers with fashion and technology innovation do not care for ease of use and usefulness of bio-based smart clothing. On the other hand, Chinese customers with fashion and technology innovation consider important factors as convenience and usefulness of bio-based smart clothing. Second, Korean users are willing to purchase bio-based smart clothing if it is easy to use, useful, and fun, but Chinese users are willing to purchase bio-based smart clothing it is usefulness and fun.
The findings suggest various academic implications. First, extended TAM has been applied customers' acceptance of new or innovative products and services in online environment, and previous papers identified the important of belief various such as perceived ease of use, usefulness, and enjoyment. This study shows that beliefs various are useful for explaining acceptance of the innovative product like bio-based smart clothing, healthcare or medical product. Second, this study shows that fashion innovativeness and technology innovativeness had a positive effect on the perceived enjoyment in Korea and China. Innovativeness can be considered when new studies about customers' acceptance of innovative technology products are conducted. Third, this study shows that Chinese customers focus on trend and fashion of innovative products. Future studies should consider other factors, related both to trend and information technology, to investigate their impact on innovative products and services, in China. Fourth, this study identified key issues for research into innovativeness. Fashion and technology innovativeness are a field that that has been little explored in the literature. This research can contribute to the emerging literature on innovativeness of high-tech products. Finally, we conclude that perceived usefulness is the most important factor affecting purchase intention toward bio-based smart clothing in Korea and China. Perceived usefulness may be important because bio-based smart clothing provide normally provides healthcare services for patients. Therefore, this result shows that global companies developing the bio-based smart clothing should consider carefully the usefulness of wearable products in the future.
This study also shows practical implications. First, fashion-conscious customers significantly think ease of use of smart clothing in China. Thus, markers should consider ease of use of innovative products when the products launch in china, and should build advertisement and promotion strategies to meet customers' demand. Second, Chinese customers who have high fashion innovativeness think the enjoyment of bio-based smart clothing is more important than Korean customers. Companies should do proper promotions for fashion sensitive customers, and should launch bio-based smart clothing containing innovative functions which can arouse customers' interest in China. Third, innovative customers are interested in the technology and trend and they like to buy convergence products including innovativeness, technology, new, and trend characteristics. Thus, companies should try to develop innovative products which have a new colour, innovative design, unique function through the fusion of new technology and fashion.
This study suffered some limitations, and we believe that the directions for future researches are as follows: First, this study investigated potential customers because biobased smart clothing is not on the market yet. However some companies are releasing the smart wearable products. For example, Heddoko smartshirt and garment is an article of clothing that keeps information in 3D. Heddoko's apps show a person if they are putting too much pressure on a certain part of their body. Another example, Hexoskin Biometric Shirt can measure heart rate and breathing rate. This smart shirt is made of a special Italian fabric and is machine washable. Both researches and practitioners should focus on innovative technology products, especially in the field of healthcare, smart phone, and 3D TV if future studies will be targeted smart clothing users. Second, this study only considered two innovativeness factors like fashion innovation and technology innovation. Other factors, such as customer innovation, should be included in future research. Finally, this study investigated bio-based smart clothing which can measure patients' breathing heart ratio and vital signs in real time. However, lots of smart wearable products such as MP3-playing jacket, smart watch, and running shoes with the sensor will be released. Therefore, future studies may investigate users' acceptance about various smart wearable products. Despite its limitations, this study contributes to a more systematic understanding of smart clothing adoption, providing the foundation for future research on related topics.
